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KBSTRRCT 

Six studies concerning the attitudes of preparing 
teachers toward tests, ev2auatlon, and sathematlcs are reported. 
These studies report scale development, validations, 
cross-validations, and observed results. Three instructors 
pEurtlcli^ted in the development of an attitude survey in the first 
study; a total of 923 undergraduate preparing te£u:hers participated 
in the five other studies (291, 226, 54, 136, and 156, respectively). 
Preparing teachers had more positive attitudes toward evaluation and 
mathematics than toward tests. No correlations <rere found between 
their attitudes toward evaluation, which were positive, and their 
attitudes toward tests (generally negative) and mathematics (slightly 
positive), but there were moderately significant correlations between 
their attitudes toward tests and mathematics. High-aptitude preparing 
teachers had signif ic£uitiy more positive attitudes toward mathematics 
and tests than did low-aptitude preparing teachers. The 1ck:us of the 
observed differences was primarily on affective dimensions of these 
attitudes. Implications are discussed in terms of theory, education, 
and instructional practice, and in terms of a study of the approach 
of instructors tty attitude. Ten tables present data from the studies. 
(Author/SLD) 
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Abstract 



This paper reports 6 studies on preparing teachers' attitudes 
towards tests, evaluation and mathematics. The six studies report 
scafe devetopment, validations, cross-vaii dati ons, and observed 
resu t ts. 

Preparing teachers were found to have more positive attitudes 
towards evaluation and mathematics <in this order) than towards 
tests at the .001 level of significance. No correlations were 
found between preparing teachers' attitudes toward evaluation, 
which were positive, and their attitudes towards tests and 
mathematics, but moderately significant correlations were found 
between preparing teachers' attitudes towards tests and their 
attitudes towards mathematics. 

High aptitude preparing teachers had significantly more 
positive attitudes towards mathematics and tests < in this order) 
that low aptitude preparing teachers, but the attitude levels of 
both high and low aptitude preparing teachers towards tests were in 
general negative, whereas for mathematics it was slightly positive. 
The locus of the observed differences observed were primarily on 
the affective dimensions of these two attitudes. 

Tests are a very potent affective stimulus for preparing 
teachers. The implications of these results are discussed in terms 
of both theory, education, and current instructional practices in 
teacher education, and in terras of a seventh study conducted and 
reported in this paper. 
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Although lively diseussionG and subject! va reports about 
teachers' and preparing teachers' attitudes towards teste go back to 
before the turn of the century (see Kirland, 1971>, little empirical 
research has been done on this topic other than a few seminal and 
very limited studies which collected unstructured interview data or 
responses to 5 or 6 Likert type opinion items about tests and the 
impact their uses in education (e.g., Osborne, 1933; Tyler, 1936; 
Noll, 1956: Mayo, 1967; Goslin, 1967; and Marsullio, 1971>. As Evans 
(1983> has said, for a topic that that is stre* sed so strongly by so 
many, and seems to concern professional educators so greatly, very 
little is actually known empirically, other than the general belief 
that teachers' and preparing teachers' attitudes towards tests and 
testing are in general very negative (see Mayo, 1967; Goslin, 1967; 
and Kirland, 1971). 



Statement of the Problem 

One of the major reasons that so little is known empirically 
about teachers' and preparing teachers attitudes towards tests is th© 
lack of appropriate instrumentation and flexible procedures for 
measuring these attitudes that can be used in a broad range of 
different research situations. The purpose of the present paper, 
therefore, is to report the development of a semantic differential 
(Osgood et al., 1964) for measuring teachers' attitudes towards 
tests, and some results that were obtained in several studies of 
preparing teachers' attitudes t&wards tests conducted with this 
instrument and other measures. 



Romantic Differentials afjd Attltydas 

The range of evidence supporting the semantic differential 
technique as a measure of attitudes is considerable (Nunnally, 1967). 
Scores from semantic differentials tend to correlate highly with 
scores from equivalent-form Likert scales which is strong evidence of 
their validity (Cronbach, 1970). However, unlike Likert Scales and 
similar attitude measuring procedures, semantic differentials have 
the advantage of being quick and easy to administer in a wide variety 
of situationsp and the "items" on the scale tend not to become 
"dated** which is another important characteristic. Further, semantic 
differentials also have another major and outstanding advantage over 
other attitude measuring techniques that were not we I I -porce i ved in 
the sixties and seventies in this country; namely, if constructed 
correctly, semantic differentials are analog measures of a person's 
cognitive and affective schema of the psychological object in 
question, which allows dat? from semantic differential scales to 
directly and easily related to cognitive and information procesEing 
theories of learning and change. This point is somewhat obvious to 
modern cognitive and information processing learning theorists, but 
it will be explained in more detail below. 

Attitudes are generally defined as a parson's feelings, 
opinions, views, and judgements about particular entities, concepts, 
or psychological objects <Guilford, 1965; McGuire, 1968; Cronbach, 
1970). The semantic differential technique presents a person with a 
general concept word <such as tests) and a series of bipolar 
adjective-pairs (such as yalua^tle— wo rtMe sg ) placed ^t each end of a 
seven category anchored continuum for the person to express her or 



his attitude by marking the appropriate category on the continuum. 

Typical ly, two major underlying dimension are found when 
semantic differential responses are factor analyzed to assess their 
construct validity (Guilford, 1965: Nunnally, 1967). These two 
dimensions are called the evaluation (or cognitive) dimension and the 
potency <or affective) dimension. These two basic dimensions reflect 
the two basic constructs or factors identified in most theories of 
attitude found in the literature (e.g.. Peak, 1955; !icGuire, 1967; 
Anderson, 1970). 

Usually, the two underlying factors found on semantic 
differentials are scored by a simple summation procedure to obtain 
two subscale scores and then a total attitude score, each of which is 
then divided by the number of items that enter into each summation to 
put the scores on a scale that is easily i nterpretab I e and of the 
same metric. Several theorists have recommended using factor scores 
(e.g., Harris, 1965), and others have recommended using only total 
scores (e.g., Guildford, 1965). Both of these recommondat i ons, 
however, have a number of problems associated with them when 
the assessment of attitude change is th© focue and more than 
one attitude is examined (Cronbach, 1970). 

In a comparative study of these issues, Richards (1972) found 
that logical scoring of semantic differentials and use of simple pro- 
to-post difference scores introduced no bias or distortion into 
results as compared to all of the o uher suggested procedures, and had 
the advantages of being both simple to do and easy to interpret. 
Given Richards' results, all of the semantic differentials used in 
the present studies were scored by the simple procedures outlined 
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The Eemantic differential development procedureB we used were 
different from those recommended by Osgood <1964>. He followed the 
procedures recommended by Nunnally <1967> and Cronbach (1970) which 
seek to maximize the content and construct validity of the resulting 
scale •"elative to traditional theories of attitudes. The attitude 
theory we used was classical attitude theory (Peak, 1955; NcGu i re , 
1968). As stated above, this theory predicates two underlying 
dimensions for attitude which arr the cognitive <or evaluative) 
dimension and the affective <or potency) dimension. The cognitive 
dimension in this view describes beliefs, opinions, and judgements, 
while the affective dimension describes emotions, feelings, drives 
and approach-avoidance tendencies. This model of attitudes guided 
all of the activities, studies and analyses that are reported below. 

Three highly experienced test and measurements instructors (none 
of whom were the authors of this paper) in a large university in the 
northeast selected and ordered 15 cognitive (evaluative) and 15 
aff ecti ve (potency) adjecti ve^pai rs from a pool of 75 adjective pairs 
that ail three agreed reflected the range and variation of feelings, 
opinions, views, and Judgements that teachers, preparing teachers, 
and people in general tend to express about tests. The sources of 
the adjective pairs in the initial pool were (1) Osgood's (Snider and 
Osgood, 1969) list of validated pairs, (2) free associations (see 
Garskoff and Houston 1963; Johnson, 1971; and Mi I I igan, 1983) made to 
the stimulus word tests by teachers, preparing teachers and others 



<N=:74> rank ordered by frequency of occurrenq«, and <3> adjouiives 
(and their implicit opposites) that tended to occur frequently in a 
samp ling of the extant "pro and con" literatur© on tootn and tentina. 

What in importanl. Rbout this study is that th«?rfj wa-s a h i gh 
degree of cof requenc i es on one or both adjectives in a final 30 pairs 
"piloting" list derived between the three adjective sources, with 20 
of the 30 pairs selected being on all three lists. The remaining 10 
adjective pairs selected adjectives that occured very frequently and 
tended to come up first in preparing teachers' free asBociations 
about tests. These 10 adjective pairs also wer« on the "pro and con" 
list from the literature. 

For a very great many preparing teachers, affective (highly 
emotional) adjectives tended to come up first, at a rate of roughly 3 
to 1, as compared to cognitive adjectives, during the first two 
minutes of free association, whereas for a great many other preparing 
teachers' cognitive adjectives came up first, in at a rate of roughly 
4 to 1, as compared to affective adjectives, during the first 2 
minutes of free association. This finding is very important for a 
great number of reasons, but this finding cannot be elaborated upon 
more fully until the end of this paper, as other data are needed to 
understand and explain the full significance and importance of this 
f i nd i ng . 

The unselected 45 adjective pairs from this first study 
represent features (see Neiser, 1967 and Norman, 1981) of tests, 
testing, and attitudes towards tests that are less important 
phenomono i ogi cai I y than the 30 adjective pairs that wore retained. 
This f».-ct In no way necessarily implies that any one of the rejected 



pairs are not iipportant features or diroeneions of tests, testing, or 
attitudes tomards tests. It eifflply means that these adjective pairs 
were members of a latent features category rather than the dominant 
features category. Features can, of course^ shift categories with 
time which in and or itself would provide useful and interesting 
research data on this problem (see House, 1954, Tulving, 1962, and 
Shavelson, 1971 for details) that can be generated in the future by 
comparing free association and other types of results tp the 
adjective pairs on the final version of the semantic differential 
developed and reported on in detail below. 

The reasons that we have not reported the results of this first 
study in any more detail than is reported above are (1) it was a 
pilot/developmental study that was not designed to be a true 
experiment but rather a quas i-exper iment to formulate the universe 
and problem domain, (2> the results of this study cannot be neatly, 
directly, and tightly tied to the final semantic differentials that 
were arrived at for use in our other studies, and <3> detai led 
reporting of this study is simply no^ germane to the main goals and 
purpose of this paper. The key points of this first study, however, 
are <1> the underlying Critical Features and cognitive theories of 
attention, arousal, perception, spreading activation, and subsequent 
information processing (see Norman, 1981 and Milligan, 1983) that we 
used in instrument development along with classical theories, <2> th« 
process we used to arrive at 30 adjective pairs to investigate 
empirically, and <3) what we initially found as a result of this 
process . 



Data were collected from 291 volunteer undergraduate preparing 
teachers at a large university in the northeast on the 30 adjective- 
paire :»eiected by the process described in study 1 above, prior to 
their taking an introductory course in educational tests and 
ineasurement& « Ae part of this data collection procedure, data were 
also collected from these 291 subjects on a semantic differential 
which had as its stem the phase "To me, evaluation is" which was 
followed by the exact same 30 adjective pairs as the semantic 
differential that had as its stem the phase "To me, tc^ts are." 
A semantic differential that measured attitudes towards mathematics 
developed by McCallon and Brown <197l> was also part of this data 
collection package. The McCallon semanatic differential had 15 
adjective pairs, of which only 2 were the same as the 30 adjective- 
pairs for the semantic differentials on attitudes towards tests and 
evaluation. The order in which these semantic differentials were 
administered to subjects in this study were attitude towards tests, 
evaluation and then mathematics. 

Using standard prinripie component analysis, McCallon and Brown 
<1971) found a two factor (evaluation and potency) structure for 
their 15 item semantic differential for 68 undergraduates that 
accounted for 67X of the total variance. Scores from their semantic 
differential correlated with scores from the Aiken and Oregar <1965) 
attitude towards mathematic scale at r--+^.90. The latter scale was a 
40 item validated Likert scale. 

The reason that this experimental design was used in this study 



Mas to implement beginning at this point a Campbell and FIske (1967) 
convernent and diBcriminant validation design. The McCal Ion and Brown 
instrument and their findings was the "known marker," the semantic 
differential and attitude towards evaluation was the "control 
stimulus," ann the attitudes towards test semantic differential was 
given first to keep the responses subjects made to it uncontami nated 
in any way. The other reason that this design was used Is that we 
were trying to conceptualize, formaMze, and implement a long term 
and on-going research program in this general area, and all of these 
instruments were needed for such a program. We personally would have 
preferred a scale that measured attitude towards statistics rather 
than <or as well as> mathematics, but there is currently no such 
scale in existence, and a "known marker" was needed to produce 
strongly confirmatory results in these studies. 

The data collected in this study were factor aniayzed using 
principle component analysis with unities in the diagonals, an eigen 
cut-off value of KO and varimax rotation (Harmond, 1965: Tatsuoka, 
1988>, Three factors were found for attitudes towards teste using 
this "classic and conservative" factor analysis model that accounted 
for 83% of the total variance. The first factor was tha cognitive 
factor <44X> and the second was the affective factor iZB%> . The 
third factor was made up of those adject i ve-pa i rs that had very 
little variation in student responses. Virtually the same results 
were found for the attitudes towards evaluation scale with the same 
adjective pairs corist i tut i ng the same three factors and accounting 
for 77% of th'i variance. Two factors were found for the McCallon 
scale which accounted for 68% of the total variance and these two 
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factors were the same a& the factors found by HcCailon and Brown 
<1971>, Nhesi the adjective-pairs of ail three semantic d i f f erent t a i s 
wero factored together as one unit, eight factors wore found that 
were the same as the eight factors reported above. Tht meaning and 
significance of the findings wilt be commented on more fully in study 
3 below. 

The 10 adjective-pairs that loaded most strongly <>.60> on the 
cognitive component and the 7 pairs that loaded most strongly O.60) 
on the affective component for attitude towards tests and evaluation 
were retained for further study. These 17 adjective-pairs wero the 
same for attitude towards tests and evaluation. Retained pairs were 
left in the order they had been placed in on the original 30 pair 
I i st . 

Two further precautions were taken at this point. First the 
frequency of neutral response to the 17 retained adject i vc-pai rs were 
analyzed to make sure that the results found wore not due to a 
preponderance of neutral responses to these items. All 17 adjective- 
pairs retained had very low neutral responses, the highest being 2.6% 
of the 291 responses made. 

The second precaution takbn is that two "constant responBe" 
adjective pairs were retained on the final scales as an internal 
validity check for any administration of the scales and to break 
response set in responding to the scales. These two "constant" 
adjective-pairs were "risky-safe" and "secure-dangerous (reverse 
scored)," both of which had factor loading greater than .90 on the 
third (constant) factor found. The firsi. of these two "constant" 
adjective pairs were retained as item i on the scales and the seccod 



Mas retained as item 17 on tho scalos. Tharefore, the attitude 
towards tests and evaluation semantic differentials adminlstorfld in 
the studies reported below had 19 items on them, 17 of which were 
used to generate score and 2 of which were used to internally chuck 
the quality of scores. The reason why tho factor structures found in 
this study and the list of adjec t i ve— pa i rs retained are not reported 
here is that they will be reported in the next study which is the 
confirmatory study of the scales. 



Study 3 

In the next study, data were collected from 226 voiunteear 
undergraduate preparing teachers at a large university in the 
northeast on tho 17 retained adjective-pairs for attitudes towards 
tests and evaluation and McCallon and Brown's <197l> attitude towards 
test scale, prior to these preparing teachers taking an introductory 
course in educational tests and measurements. The order in which 
those thr«« f;nniantic differentials were administered were affiiudes 
towards tests, evaluation and then mathnmat i for .-ill studpntri. 
The data collected in th i sfuily wprr f,»r. ^or .»n;ily/pH u':i(n<) 
principle component analysis with unities in the diagonals, an eigen 
cut-off value of 1.0 and varimax rotation (Harmond, 1965; Tatsuoka, 
1988) . As can be seen from Table 1, a two factor structure for 
attitude towards tests was obtained for 17 "scored" adjective-pairs 
which accounted for 66X of the variance- The two factors obtained 
were tho evaluation (or cognitive) factor which accounted for 
40% of the total variance and the potency <or affective) factor which 



Tafeio 1: FACTOR STRUCTURE OF THE ATTITUDE TOWARDS TESTS 
SEMANTIC DIFFERENTIAL (N=226> 



ADJECTIVE PAIR 


I 


II 


h2 


miDan i ngf u t : mean i ng i ess 


.79 


-34 


,73 


conceal ing: reveal ing 


.74 


.28 


.63 


necessary : unnecessai y 


.81 


.18 


.69 


ueef u 1 ; uee i ess 


■ 82! 


.34 


,79 


oppressive: 1 iberating 


.38 


.65 


.56 


ef f 8cii ve: i nef f ect i ve 


.78 


.36 


.74 


boring* in 'teres't i ng 


.28 


.68 


.53 


benef i c t a 1 : harmf u 1 


.70 


.38 


.63 


frustrating: st imu fating 


-23 


.77 


•63 


va 1 uab i e: worth 1 ess 


.81 


.29 


.75 


p 1 easant: unp 1 easant 


.25 


.78 


.67 


s i nister: intri gui ng 


.25 


.75 


-50 


important: un important 


«i61 


.29 


-74 


repugnant; 1 ikabte 


.24 


.80 


.70 


needed: un needed 


.75 


-33 


.67 


helpful ; unhelpful 


-72 


-40 


.68 


sat i sf y i ng : unsat i ef y i ng 


.48 


-57 


.55 


N = 226 Variance 


40% 


26% 


^% 


I - Cognitive Dimension 


II = Affective 


D imens ion 


Isfeis 2: FACTOR STRUCTURE OF THE 


ATTITUDE 


TOWARDS EVALUATION 


SEMANTIC DIFFERENTIAL (N 


N226> 






AQJECIiyE PAIR 


I 


II 


h2 


raeani ngf ut : meaningless 


,77 


-23 


.65 


conceal ing; reveal ing 


-33 


.45 


.31 


necessary ; unnecessary 


.80 


.18 


.68 


usef u 1 : usel ess 


-81 


-18 


.68 


oppressive: 1 iberating 


.38 


-41 


.34 


ef f ect i ve: inef f ect i ve 




-41 


.45 


bor i no: i nterest i no 


.14 


.74 


.56 


benef i c i a 1 : harmf u 1 


.75 


-17 


.59 


frustrating: st imu 1 at ing 


.19 


-79 


.65 


valuable: worth! ess 


.64 


.22 


-75 


pleasant: unpleasant 


.16 


.74 


-59 


einister: intriguing 


.08 


.52 


.27 


important: uniiaportant 


.83 


.22 


.74 


repugnant: likable 


.18 


-75 


.59 


needed: unneeded 


.83 


-19 


.72 


helpful: unhelpful 


.83 


-19 


.62 


satisfying: unsatisfying 


-42 


-47 


.39 


N = 226 Variance 


35% 


22% 


57% 


I = Cognitive Dimension 


11 = Affective 


D iraens i on 



o 
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accounted for 26X of th« total variance. Those two factors and the 
adjective-pairs which comprise each of thea are very clear and 
straightforward as can be seen from Table 1. These two factors and 
the adjective pairs that comprised each of them, moreover, conformed 
with the expectations and framework that was established in study 1 
without exception. 

All 17 adjective-pairs on the attitudes towards tests semantic 
differential predicted total score at the .001 level of significanc« 
with the item-total correlations ranging from .48 and .83- The mean 
item-total correlation was .61 with a standard deviation of .17. The 
median item-total correlation was .64. The Cronbach's alpha internal 
consistency coefficient was r=+.87 for the 17 items. 

Table 2 presents the factor structure for the attitudes towards 
evaluation. As can be seen from Table 2, a two factor structure for 
attitude towards evaluation was obtained for 17 "scored" adjective- 
pairs which accounted for 57% of the variance. The two factors 
obtained were the evaluation (or cognitive) factor which accounted 
for 35% of the total variance and the potency <or affective) factor 
which accounted for 22% of the total variance. These two factors and 
the adjective-pairs which comprif each of them are not as c ' ear or 
etrai ghtf ormard as those for attitudes towa ~ds tests which are given 
in Table 1. These two factors for attitudes towards evaluation and 
the adjective pairs that comprised each of the two factors, however, 
do conform with the expectations and framework that was established 
in study 1 w'th four exception. 

All 17 adjective-pairs on the attitudes towards evaluation 
semantic differential predicted total score at the .01 level of 
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significance with the item-total correlations ranging frow .21 and 
.76. The mean item-total correlation was .51 with a standard 
deviation of 23- The median item-total correlation was .53. Th« 
Cronbach's alpha internal consistency coefficient was r-+.78 for the 
17 items. 

Table 3 presents the factor structure for attitudes towards 
mathematics. As can be seen from Table 3, a two factor structure was 
obtained for the 15 adjective-pairs which accounted for 70% of the 
variance. Again, the two factors obtained were the evaluation <or 
cognitive) factor which accounted for 43% of the total variance and 
the potency (or affective> factor which accounted for 27X of the 
total variance. These two factors for attitudes towards mathematics 
and the adjective pairs that comprised each of the two factors, 
conformed approN i mate I y to the structure found by McCaiion and Brown 
< 1971 > » The differences found are due most probably to our much 
larger sample size. 

All 15 adjective-pairs on the attitude towards mathematics 
semantic differential predicted total score at the .001 level of 
significance with the item-total correlations ranging from .39 and 
.72. The mean item— total correlation was -52 with a standard 
deviation of .21. The median item-total correlation was .54 . The 
Cronbach alpha internal consistency coeff ic i ent was r=+.88 f or the 15 
i terns . 

Hhen the adjective-pairs of all 3 semantic differentials were 
factor analyzed together as a unit, six factors were obtaip'^^i. Just 
like the results that occurred in study 2, which corresponded to the 
underlying dimensions of the 3 scales given in Tables 1, 2, aicd 3. 
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labia 3: FACTOR STRIA, PURE OF THE ATTITUDE TOWARDS MATHEMATICS 
SEMANTIC DIFFERENTIAL <N=226> 



ADJECTIVE PAIR 


I 


II 


h2 


p 1 easant : unp i easant 


.53 


.72 


.80 


bad :good 


.85 


.27 


-8i 


hard: soft 


,14 


.79 


> 63 


afraid: unafraid 


.40 


.69 


.67 


active: passive 


.81 


-15 


.68 


valuable: worthless 


.75 


.12 


.57 


strong: weak 


.85 


.10 


.73 


1 ove;hate 


.32 


.81 


.76 


f ast;s i ow 


.62 


.17 


.41 


comfortable: uncomfortable 


.49 


.71 


-74 


awf u i : nice 


.75 


.47 


.78 


enjoyable: unenjoyabie 


.73 


.50 


.78 


1 i ght: heavy 


.82 


.07 


.67 


varied: repetitive 


.56 


.41 


.45 


secure: insecure 


.54 


.74 


-83 


= 226 Variance 


43% 


27% 


70% 



I - Cognitive Dimension II = Affective Dimension 



lable 4: INTERCORRELATIONS BETWEEN ATTITUDES TOWARDS TESTS, 
EVALUATION, AND MATHEMATICS <N=268> 





FIT 


F2T 


TotT 


FIE F2E 


TotE FIM 


F2M 


TotM 


FIT 


1.0 


.58* 


.91* 


.08 .02 


.03 .31* 


. 10 


.23* 


F2T 




1.0 


.85* 


.05 .05 


.04 .12 


.38* 


.30* 


TotT 






1.0 


.05 .02 


.04 .25* 


.23* 


.27* 


FIE 








1.0 .54* 


.87* .09 


.03 


.08 


F2E 








1.0 


.81* .02 


.11 


.07 


TotE 










1.0 .01 


.11 


.09 


FIM 










1.0 


.64* 


.94* 


F2M 












1.0 


.90* 


TotM 














1.0 










♦P<.01 










KEY: 


F1T= 


'Factor 


I Attitudes 


towards Tests 








F2T= 


'Factor 


2 Attitudes 


towards Tests 





TotT-Total scale Attitude towards Tests 
FlE=Factor 1 Attitudes towards Evaluation 
F2E-Factor 2 Attitudes towards Evaluation 

TotE^Total scale Attitude towards Evaluation 
FlM=Factor 1 Attitude towards Math 
F2M=Factor 2 Attitude towards Math 

TotM^Totai scale Attitude towards Math 
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These factors account for 66X of the variance. A Skree plot of the 
eigen-vaiues and other statistical cons i dsrat i ons, however, indicated 
that a cut-off value of 1,63 was a truer cut-off value that the 
"classic and conservati ve" cutt~off value of 1,0« The entiro sot of 
adjective-pairs, therefore, were refactored by principal components 
anaisyis with unities in the diagonals and an eigen cut-off value of 
1.63. Mhen this was done, five factors were found that account for 
62% of the variance; namely, the McCai ion attitude towards 
mathematics scale collapsed into one factor- A variety of oblique 
factor analyses of individual semantic differentials and all thret 
semantic differentials together indicated that the factors found were 
moderately to slightly correlated, but not statistically reducible 
with the exception of the McCalion scale in the larger context. 

Thase findings are not atypical of attitudtnat data or factor 
analyses of such data. Factor analysis is, in the main, a construct 
validity procedure (Kerlinger, 1983) that gives static statistic 
(internal) structure ai a given time point. If principal component 
orthogonal factors scores were generated for the factors of these 
three semantic differentials, they would be uncorrelated which means 
that t^eBe three attitudes and their underlying factors are 
uncorrelated and independent of each other, which is not only 
extremely strong construct validity, but also an important 
experimental finding in and of itself, which cannot be explained moro 
fully until study five because other data is needed to undi^rstand inj.i 
this finding in detail. However, because factor analysis gives a 
static internal and relative structure at a given time point, factor 
scores are both useless and fraught with innumerable difficulties and 
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problems across time points, and In deternii n i ng mean levels of 
rasponses on any given factor at any given time point, as the mean of 
any factor score is always zero as the score in a regressed 
internalized z-score for the factor. It is for this very reason, 
therefore, that factor scores are not used to develop scores for the 
"factors" of a given scale, and that the "simple raw summation of the 
items that comprise the factor divided by the total number of items 
for the factor" procedure is used that was outlined above (Richards, 
1972). This procedure allows directly comparable mean levels on 
factors to be observed, but the factors will nol necessarily be 
uncorre I ated . Any correlations that are observed between factors 
when "simple summative" scoring procedures are used to generate 
factor scores, are typically called then "natural or real world" 
correlations that are in the data that describe the underlying 
dynamics that are in operations between the factors (Richards, 1972). 

Table 4 presents the i ntercor re I at i one that were observed between 
attitudes towards tests, evaluation and mathematics in this study. 
The factor scores and total scores used to compute the correlations 
given in Table 4 were generated by the simple summation technique 
described above. As can be seen from Table 4, the i ntercorre I at I ons 
ranged from r=:+.02 <p>.05> between subscalee scores to r-+.27 
(p<.001> for total scale scores. Mhat is very clear in Table 4 is 
that preparing teachers' attitudes towards tests are completely 
uncorrelated to their attitudes towards evaluation, but slightly 
correlated to their attitudes towards mathematics. Preparing 
teachers' attitudes towards evaluation were also uncorrelated to 
their attitude towards mathematics. These findings are indeed rather 



Btariiing and extraordinary, but one© again a full explanation and 
interpetat i on of thssa findings is postponed until study 6, as other 
very im: >rtant data are needed to understand and clearly explain the 
full significance and importance of these finding. 

It should also be noted that this third study was primarily a 
confirmatory and scale norming study- Consequently, given all of the 
results presented above, it would seem warranted to conclude that the 
final forms of the attitudes towards tests, evaluation and 
mathematics semantic differentials used in this study had a high 
degree of construct validity relative to the attitudes that they were 
designed to measure. 

Study 4 

A test-retest reliability study was done on the final forms of 
the attitude towards tests, evaluation, and mathematics semantic 
differentials described in study 3 above. Subjects wore 54 volunteer 
undergraduate preparing teachers at a largo university in the 
northeast who had not yet had a course in educational tests and 
measurements. The time interval between the test and the retest vtas 
14 days. 

Table 5 presents the test-retest reliability coefficients 
obtained in this study. As can be seen from Table 5, the test-retest 
reliability coefficients ranged from r^-»--86 to r-+-95- Total scale 
test-retest reliabilities were r=+.90 for attitude towards tests, 
r=+.88 for attitude towards evaluation, and r=f.94 for attitude 
towards mathematics. All three semantic differentials had excellent 
test retest reliability coefficients for 15 to 17 item scales. 
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labU 5: TEST-RETEST RELIABILITY COEFFICIENTS FOR ATTITUDES 
Tt»iARDS TESTS Aftt) ATTITUDES TOWARDS MATHEMATICS <N=54> 





K 


N 


Rtt 


Factor 1 , Toets 


10 


54 


.87 


Factor 2^ TeBts 


7 


54 


,91 


Total Scale, Tests 


17 


54 


.90 


Factor 1 , Eva! uat i on 


10 


54 


.88 


Factor 2^ Evaluation 


7 


54 


.89 


Tota 1 Sea ! e, Eval uat i on 


17 


54 


.88 


Factor 1 , Math 


9 


54 


.95 


Factor 2, Math 


6 


54 


■ 


Total seal e. Math 


15 


54 


.94 



K'^^number of items 



lablo §: CONVERGENT AND DISCRIMINANT VALIDITY COEFFICIENTS 
BETWEEN THE SEMANTIC DIFFERENTIALS AND THE LIKERT TYPE 
VERSIONS OF EIGHT OF THE ATTITUDES TOWARDS TESTS ADJECTIVE- 
PAIRS (N=196> 



Likert Form 
(8 items) 

Soman ti c 



Di f f erent i a 1 s 


FIT 


F2T 


TotT 


Factor 1, Tests 


.78 


.64 


.76 


Factor 2, Tests 


,79 


.74 


.65 


Total Tests 


.73 


.74 


.74 


Factor 1, Evaluation 


,28 


.24 


-24 


Factor 2, Evaluation 


.13 


.19 


.19 


Total Evaluation 


,23 


.24 


.24 


Factor 1, Mathematics 


.33 


.31 


.33 


Factor 2, Mathematics 


.26 


.38 


.37 


Total Mathematics 


.30 


.31 


.35 



All correlations are significant at the .05 level 
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study 5 

To detorinina iho semantic validity and mean i nyf u I nesB of the 17 
adject i ve- pa i rs on the attitude towards tes^ts scai(!, 8 adjective 
pairs <4 cognitive and 4 affective chosen at random) wert^ converted 
io !. iWert type attitude r, tatamen t-s that were included in random order 
on a 30 item end of course questionnaire for an introductory course 
in educational tests and measurement. Examples of the Likert type 
statements used were, "Tests conceal more about people than they 
rev^iaip" "Tests are an unimportant part of education," and "tests 
have an oppressive effect on people." Further, it should be noted 
that in addition to assessing the validty and mean i ngf u i ness of the 
adjective-pairs on the attitude towards tests semantic differential, 
we also wanted to have an estimate of how versatile these adjective 
pajrs were across different item formats for future research in this 
general area. 

Subjects in this fifth experiment were 196 undergraduate 
preparing teachers at a large university in the northeast. These 
preparing teachers were given the three semantic differentials in 
their final form in the standard order described above at the end of 
their second to last class. At the end of their last class a week 
later, these preparing teachers were given the university's standard 
course evaluation form and then the 30 item course questionnaire 
described above. 

Table B presents the i ntercorre i at t one observed between the 
three semantic differentials and the Likert type versions of 8 of the 
attitude towards teste adjective-pairs (4 cognitive and 4 affective 
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chosen at randoM>. Ae can be ceen from Table 6, ihe sani9 patt«rn6 
and levels of correlation coefficiente wore observed between ihe 
three semantic differentials and the Likort type versions of the 8 
attitude towards tests adjective-pairs as were observed and presented 
In Table 4, between the three semantic differentials themselves. 
Given this point, it would reem warranted to say froni this second 
convergent and discriminant validity study that preparing teachers 
semantical ly interpret the adject ive~pai rs on these three semantic 
differential scales in the manner and with the meanings that the 
adjective-pairs themselves imply. 

When the 30 item Likert type questionnaire was factor analyzed 
using principal component analysis with unities in the diagonals and 
eigen cut-off value of 1.0, the 4 Likert cognitive items for 
attitudes towards tests and the 4 Likort cognitive items for attitude 
towards tests formed two separate factors, with the other items of 
the questionnaire forming their own factors. In all, four clearly 
i nterpretabi e factors that accounted for 66% of the variance were 
found. Preparing teachers semantical iy interpret the adjective-pairs 
on these three semantic differential scales in the manner and with 
the meanings that the adject i ve-pal rs themselves imply. 

Study 6 

In this study, 156 undergraduate preparing teachers at a large 
university in the northeast were given the 3 semantic differentials 
described above in the standard order described above. Combined 
12~th grade SAT scores were obtained from admissions records for 
these students. The median combined SAT score for this group <998> 



was u6«d to divide these preparing teachere into "high" and "low 
aptitude" groups (see Table 7 for all relevant HtatieticB). 

Muitivariate analyses of variances (MAMOVAS) were performed on 
the simple sum subecale and total scale fecores for these three 
attitudes by aptitude level using Jerome Finn's Univoristy of Buffalo 
MANOVA programs. As can be seen from Table 8, significant difference 
at the .001 level were found between high aptitude and low aptitude 
preparing teachers on the affective dimension of attitudes towards 
tests and on the cognitive and affective dimensions of attitude 
towards mathematics. No differences were found belween high and low 
aptitude preparing teachers on attitude twoards evaluation or on the 
cognitive dimension of attitude towards tests- Tha significant 
differences between high and low aptitude students on the affective 
dimension of attitude towards tests "carried over" to total scale 
scale as can be seen in Table 8. The omega-squares (explained 
variances) for these F-ratios were 24.7% and 27.3% respectively which 
means that aptitude level accounted for a very significant amount of 
the variance observed in preparing teachers' attitudes. These 
results may be understood more fully from Tables 9 and 10. 

As can be seen from the means and standard deviations given in 
Table 9, preparing teachers were very positive in their attitudes 
towards evaluation, with a mean response of 5.1 on a 7 point scale. 
However, as a group, preparing teachers were significantly more 
positive in their attitudes towards mathematics <p<.01> than they 
were in their attitudes towards tests. Their mean attitude towards 
math was 4.3, whereas their mean attitude towards tests was 3.6. 

As can be seen from Table 10, preparing teachers' attitudes 



I3bl.« 7: h£AN SCHOLASTIC APTITUDE TEST SCORES OF SUBJECTS 
AND HIGH AND LOW APTITUDE GROUPS <N=156> 



n 



Mean 



St. Dev 



Math 
Verbal 

Total 



156 
156 
156 



499.4 
494.8 
991.1 



86.7 
82.8 
154.5 



High Aptitude 78 
Low Aptitude 78 



874.3 



84-4 
89.8 



median for median split: 998.0 



lable 8: F-RATIO FOR MANOVAS ON THE SEMANTIC DIFFERENTIAL 
ATTITUDE SCORES BY HIGH AND LOW APTITUDE LEVELS <N=156> 



AjBtitude 

Varj^able Leve^ 

FIT: CD ATT 1.9 

F2T: AD ATT 7.2* 

FIE: CD ATE 0.1 

F2E: AD ATE 0. 1 

FIM: CD ATM 37.6*** 

FIM: AD ATM 23.2*** 

Mult,-F 10.4*** 
(df=5,140> 

omega square 24. 7X 



TotT: TATT 5.1* 
TotE: TATE 0.1 
TotM: TATM 64.1*** 



Mult.-F 12.6*** 
(df =2,140) 

omega square 27.3% 



*=< . 05 **=< ,01 ***=< . 00 1 



labls i: ATTITUDE MEANS AND STANDARD DEVIATIONS FOR HIGH AND 
LOW APTITUDE LEVELS (N=156> 



Var i ab i e : 




^ii'ijydes Towards Tests 
CDAIT ADATT ~"~Total ATT 




N 


Mo^n SD Main SO 


Mean SD 


High Apt 
LoM Apt 


78 
78 


4.2* 1.0 3.3 0.7 
4.1 1.1 3-0 0.8 


3.8 0.8 
3.4 0.9 


Total 


158 


4.1 1.1 3-1 0.8 


3.8 0.9 


Var i ab I e : 


N 


Attltudag Towards Eyaluation 
CDATE ^D^TE " "^rotaT^ATg 
MsaD Sp Mgan §D MeaL SD 


High Apt 
Low Apt 


78 

78 


5.2 0.7 5.1 0.5 
5.2 0-5 5.2 0.4 


5-1 0.6 
5.2 0.9 


Total 


156 


5.1 0.6 5.1 0.5 


5.1 0.6 


Variaj^ial 


H 


ftiiiiy^si lessarsfB Mathsin3:^ics 

QDAIM AD^TM """"Total ATM 
Mean SD Mgan SD Moaii SD 


High Apt 
Low Apt 


78 
78 


5.2 0.9 4.3 0.8 
4.0 0.8 3.5 0.9 


4.6 0.9 

3.7 0.9 


Total 


156 


4,6 0.9 3.9 0.9 
*Ali meanc on a 1 to 


4.3 1-0 
7 scale 



labia 10; INTERCORRELATIONS BETWEEN APTITUDE AND ATTITUDES 
TOWARDS TESTS, EVALUATION Am MATHEMATICS (N=156> 





APT 


CDATT 


ADATT 


TATT 


CDATM 


ADATM 


TATM 


APT 


1.0 


.11 


.21** 


.18« 


.43** 


.53** 


.47** 


COATT 




1.0 


.55** 


.91** 


.21** 


.12 


.21** 


ADATT 






1.0 


.88** 


.14 


.35** 


.29** 


TATT 








1.0 


.22** 


.27** 


.30** 


CDATN 










1.0 


.72** 


.93** 


TATH 












1.0 


.95** 


CDATE 


.02 


.09 


.01 


-02 


.01 


-.05 


.10 


ADATE 


.02 


.07 


.09 


.01 


-.03 


.11 


.07 


TATE 


.03 


.09 


.08 


.02 


.02 


.06 


.08 



*=P<.05 ♦*=?<. 01 



towards teeis correlated with their attitudes towards math 
<r=+.30>, but were uncorrelatod with their attitude towards 
evaluation- Aptitude, however, was correlated to preparing 
teuchers* attitudes towards tests at r=+.21 and their attitude 
towards mathematics at r=+.47, which is a relatively strong 
correlation in this context. 

The correlations given in Table 10 are the same as those found 
in the studios reported above, as were the underlying factor 
structures of this group, which strongly cross-validate these 
results. The means and standard deviations given in Table 9 does 
not differ from the means and standard deviations we found for 
these scales in the studies reported above. Table 9 describes th« 
means and standard deviations we have found for these attitudes in 
over 700 preparing teachers. Tests, therefore, are a very potent 
affective stimulus for a very large number of preparing teachers. 

A wide varletv of data that we have collected in several 
different contexts from over 300 preparing teachers clearly 
indicates that the two different "response arousal patterns" to the 
stimulus phaB« "To me tests are:" identified in study 1 above are 
highly correlated to "aptitude levels." For "low aptitude" 
preparing teachers, affective (highly emotional) adjectives tended 
to come up first, at a rate of roughly 3 to 1, as compared to 
cognitive adjectives, during the fir;t two minutes of free 
association, whereas for "high aptitude" preparing teachers' 
cognitive adjavlives came up first, in at a rate of roughly 4 to 1, 
as compared to affective adjeci'ves, during the first 2 minutes of 
free association. This finding will be commented upon mora fully 
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The findings in the six studies reported above need to be 
replicated, expanded and elaborated upon in a variety of ways. How 
pervaeive and generalized our findings are is a question that needs 
to be answered. For exainpiey we found that preparing teachers who 
had more than a cursory exposure to the sciences and/or psychology 
tended to have significantly more positive attitudes towards tests 
and mathematics lhan other preparing teachers. Unfortunately, we 
were not able to obtain SAT data on the preparing teachers In these 
studies, which is essential to clarifying effects and relations for 
a number of reasons related to both statistics and the literature 
on learning. Studies similar to the ones reported above need tc be 
done cn different groups such as middle and high school students 
and college students in a variety of different areas, as well as 
professionals in a variety of different areas. A variety of 
different variables should also be examined (su^-h as field 
dependence and independence), and non-trad iti onaf assessment 
approaches such as free association and other such methodologies 
should be used. 

One of the reasons we chose the semantic differential approach 
to measuring attitudes rather than other approaches is that the 
technique and the resulting data could be directly related to 
cognitive learning theory and cognitive theories of attention, 
perception, schema arousal, processing, memory (schema) structure 
formation, and responding. Other reasons were that the semantic 



differential technique is less reactive and more versatile than 
other techniques and the items do not become dated In relatively 
short periods of time. 

We believe that pur 17 adjective-pairs for tests and 
evaluation performed much better and were of higher psychometric 
quality than the 15 adjective-pairs of the McCallon and Brown 
attitude towards mathematics scale. We, therefore, recommend that 
our 17 adjective-pairs be piloted for an attitude towards 
mathematics and an attitude towards statistics semantic 
differential, as such a scale does not currently exist. We also 
recommend that our 17 adjective-pairs be pilnted for an attitude 
towards science semantic differential which is greatly needed, 
would complete this set of semantic differentials, and facilitaie a 
great deal of much needed research in this area. 

Given the results of the studies presented above, it would 
seem reasonable to ask what could bo done about prnpsring teachers' 
attitude towards tests, given the importance of thes« attitudes to 
high quality education. Aside from using Wolpe's (1961, t9B3> 
'jyn tomal i c desenn i t i /a t i on tprhnique in q wide variety of ways, on« 
thing that can be done is to pay attention to the instructional 
sequence that is used to teach preparing teachers about tests and 
measurement. Nationally, preparing teachers tend to be taught 
educational tests and measurements by one of two very different 
instructional sequences which may be easily observed from a simple 
inspection of textbooks in this area. 

The first of these two instructional sequences teaches 
preparing teachers testing and test theory first and then 



descriptivo statistics, correiation, and rGliabiiity and validity 
theory. This approach is sometimes called the classroom evaiuai'on 
rather than educational tests and ineasureroents approach. This 
approach to teaching educational tests and measurefflont can be 
traced to Tiegs <1926>, who claimed that it was a practical ^ 
progessive, Dewey ian approach that would motivate preparing 
teachers to learn educational tests and measurement by exposing 
preparing teachers to the most interesting and practical content in 
the discipline that they would use most frequently in their 
professional lives first rather than mathematical subject matter 
content. Tiegs claimed that preparing teachers had very negative 
attitudes towards mathematics and thus one could not teach them 
statistical concepts first, as such content would highly alienate 
preparing teachers immediately- Given Uolpe's theories, this is an 
extremely interesting claim in light of our data. 

The Tiegs approach to teaching educational tests and 
measurement was blessed in the thirties by Tyler <1936> as the 
approach to teaching this subject matter content because it taught 
preparing teachers the management by <behaviorai> objectives 
approach to teaching and education, which was much more important 
than educational tests and measurement and any disciplinary or 
cognitive learning theory concerns. By the sixties and seventies, 
the Tyler approach was espoused by behaviorists such as Robert 
Thorndike as being the only logical and coflnnon sense approach to 
teaching this subject matter content to preparing teachers. This 
approach to teaching educational tests and measurements to 
preparing teachers is the dominant approach currently. 



The othar approach to teaching preparing teachers educational 
tests and measurement is an older approach than the Tiegs, Tyler, 
behavior ist approach. This approach teaches preparing teachers 
statistical concepts first (variation and correlation), then 
reliability and validity, and then lastly testing and test 
construction theory. This approach was devised by E.L. Thorndike 
<1917> for the first formal course in educational tests and 
measurements taught in America which he taught at Columbia in 1914. 
Thorndike's rationale for his approach was that preparing teachers 
needed to learn an underlying conceptual framework first so that 
they could understand testing and test theory and its rational. 
The logical underpinnings for the Thorndikian approach was 
formalized by Smith (1936), also at Columbia, and anticipated 
Bruner and the structure of the discipline approach by 35 years. 
Cronbach <1970> and others have consistently argued for this second 
approach to teaching educational tests and measurements to 
preparing teachers. This approach is really a cognitive 
information processing approach to teaching educational tests and 
measurements to preparing teachers, whose theoretical underpinnings 
and operations are outlined in the work of Tulving <1972>, Royer 
<1978>, and Milligan <1983>. This approach to teaching preparing 
teachers educational tests and measurements develops and 
cumulatively builds appropriate conceptual < subjoct-matter > schereas 
and a hierarchical, exp I anatory- i nterpretat i ve framework in the 
learner for perceiving, decoding, elaborating, comprehending, 
encoding and encorporat i ng the subject-matter content to-bo-learned 
directly into long term semantic rather thsn episodic memory at 
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each point in the instructional process. 

Me compared the effectiveness of these two approaches to 
teaching preparing teachers educational tests and measunnent in a 
fully cross Approach by Instructors by Aptitude level design 
<2>i4xZ>. We found that preparing teachers in the Cognitive 
Approach achieved better and constructed better achievement tests 
than prpearlng teachers in the Manageraent by (behavioral) 
Objectives Approach at the .001 level of significance. We found 
that preparing teachers in the Cognitive Approach showed large 
positive changes in their attitudes towards tests, whereas 
preparing teachers in the Management by (behavioral) Objectives 
Approach showed no changes at ail in their attitudes towards tests 
which became slightly more negative. Me also found that low 
aptitude preparing teachers in the Cognitive approach performed as 
well as high aptitude preparing teachers in the Management by 
(behavioral) Objectives Approach. Me found no instructor 
differences in the results obtained and that low aptitude preparing 
teachers in the Management by (behavioral) Objectives Approach 
performed the worst of all groups studied. These findings will be 
presented in fuller detail in another paper, but what needs to be 
explained in all of this data is the strong aptitude effects that 
we keep finding. 

The differences between high and low aptitude ^.»-oparing 
teachers attitudes towards tests may be explained in three 
different ways. These three different models are illustrative of 
the explanations that may be posited for the aptitude differences 
found on any of the variables in our studies. Me are focusing on 
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tho attitude towards teste variable as it is the most germane. 

The first model is Kir land's <1971> view that the results 
observed are effects <and not causes) of preparing teachers' long 
history of experience with poor teacher made tests and evaluations 
in their K-12 years, which far outnumber their experiences i th 
professionally developed and validated standardized tests by a 
factor of 100 to 1 at a minimum. This very simple fact is one of 
the major reasons why Kir land, who sees testing as harmful, 
stresses a strong and highly concerted focus on the actual tests 
teachers construct and implement in their classroom, and teachers' 
knowledges of and ability to apply the principles of educational 
tests and measurement in their classroom, as a key variable to the 
improvement of the quality of education in this country- 

The second explanation or model of the aptitude effects found 
•n our dvita is the behaviorist view or model. This view says that 
high aptitude preparing teachers have more positive attitudes 
towards tests than tow aptitude preparing teachers because high 
aptitude preparing teachers have had more rewards and successes as 
a consequence of the testing experience than low aptitude preparing 
teachers. Consequently, we must either diminish tho rewards of 
testing, or improve the positive aspects of the testing experienc« 
for low aptitude students, or both. Given that this explanation or 
model is not only circular and full of hidden assumptions and 
contradicted by volumes of data from ETS and elsewhere, it begs tho 
quest i on. 

Tests are currently a potent affective stimulus for all 
preparing teachers (if our findings are widely replicated) and 



perhaps nany, many others. Tests and testing, however, are one of 
the major ways and processes by mhich all human beings come to 
grips with actual and competitive realities, inetuctibly and 
necessarily. That tests are a potent affective stimulus for 
preparing teachers or anyone else is not a trivial problem, 
regardless of the numerous qualifications and caveats one might 
wish to add to these findings. Nor is the fact that preparing 
teachers have negative attitudes towards tests and testing a 
trivial problem. In a word, if tests are a highly potent affective 
stimulus for the citizens of this nation and those who teach then, 
then we are in extremely serious trouble competitively, and in 
terms of the world economy and global competition. Neither the 
behaviorist model nor its recommendations are real explanations or 
hold real answers to the questions our research and findings raise. 

The third explanation or model of the aptitude effects in our 
data in a model tentatively and broadly outlined by Rothkoff and 
others in the seventies (Rothkopf, 1970). This model was first 
investigated by House (1966> and is a very cognitivoly oriented 
model. This model says that (a> aptitude is a surrogate variable, 
and that <b> "high aptitude" students behave and behave covertly 
in ways that are very different from "low aptitude" students. 
"High aptitude** students are more active learners and processors of 
information and experiences who actively elaborate and seek out 
relationships, inferences, and consequences, and continually 
reformulate and adapt their schemas based upon their highly active 
processing of experience. High aptitude students are better at 
finding masked relationships, overcoming the effects of set and 



external en¥iromentai factors and tnfluencQG. They aro better at 
spontaneously organizing and reorganizing their experiences and 
Bchemas, and finding and process structure (see Royer, 1978), and 
ihey do not pncBively accept or asBimitate views, propos i i i onij, 
beliefs, attitudes, or i^ystems "fed" to them by others via p.is^ivf 
and receptive models of loumlng iind teaching. 

High aptitude r»tudent*; aro s© I f - d i rec ted , active, f i <? 1 d 
independent, good at handling "knuck I eba M s , " and highly 
constrained problem solvers with high meta-cogn t t i ve, raeta- 
affect ive, and mathemagen i c ski I Is, namely, the very kind of 
teachers that we all say that we would like to have in our 
classroom (if we believe our rhetoric). In a word, the very kind 
of person that the current educational process in this country 
systematically discourages and seeks to modify behavioral ly from 
daycare right on through to employment in our classrooms. We 
should be highly thankful and consider ourselves blessed that such 
behaviors are developmental characteristics that are extremely 
difficult to change or modify, as can bs observed by going into 
many of the classrooms in our country and watching a large number 
of teachers who should be called courageous rather than the other 
adjectives that tend to be used in describning these teachers. 

This cognitive view and explanation of the aptitude effect, we 
be I iavOy 16 'thB bo'tter of "tho throo views prQssn'tQdy and "fche one 
that is most consonant with and best supported by the experimental 
literature. The good news is that this very same empirical 
literature strongly supports the fact that with the right kind of 
instruction, educational experiences and academic enviroraent, "low* 



aptitude students improve significantly and begin to perform and 
behave like high aptitude students as our data showe. The bad news 
is that tests are currently a highly potent affective stimulus for 
preparing teachers (and most likely many, many others), and this 
is not a condition that can Just be accepted as a fact and 
passively ignored, or we are going to be in extremely serious 
trouble competitively, and in terras of the world economy and global 
competition. There is a developmental, adjustment, and very hard 
reality factor in tests and testing that simply must be addressed 
and faced across the b'^ard concerning teachers' and everyone else's 
"attitudes towards tests" and "comfortableness with tests and the 
testing situation" that simply cannot be passively ignored, if we 
really wish to be creatively and dynamically competitive in a 
healthy, constructive, and bal;=!nced way. 
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